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Detailed Report 

1 . Name of the invention 

overhead power line 

2. Sphere of application of patent 

(requested clause 1) 

It is regarding an overhead power line which has a fiber composite wire which 
consists of carbon fiber coated with plastic, glass fiber, aluminum or other metal which is 
closer to "base" position than aluminum twisted together with aluminum wire. 

(requested clause 2) 

It is regarding the overhead power line in requested clause 1 where the carbon 
fiber composite wire is twisted in the outermost layer. 

(requested clause 3) 

It is regarding the overhead power line in requested clause 1 which has the carbon 
fiber composite wire inside. 

3. Detailed explanation of the invention 

(field of industrial use) 

This invention is regarding an overhead power line (which includes overhead 
ground wire) which has carbon fiber. 

(prior art) 

Generally, overhead power lines are single wire made of bare copper, aluminum, or 
iron; or twisted wire made from a combination of these. Recently, in order to decrease the 
weight and increase mechanical strength, twisted wire with carbon fiber inside (called ACF 
in the following) has been used. 

(problem that this invention tries to solve) 

However, there are the following problems with the former ACF. 

a) Since the aluminum wire and carbon fiber are in direct contacted each other, moisture 
from rain will cause the aluminum to be attacked by the carbon, and eventually the wire 
will corrode and deteriorate. 

b) When carbon fiber is twisted inside, heating by surge electric current for example, from 
lightning storms, will melt the aluminum in the outermost layer. 

(step to solve these problems) 

This invention offers an overhead power line which solves the above problems. 
The first invention is overhead power line which has carbon fiber composite wire made by 
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coating carbon fiber with plastic, glass fiber, aluminum or metal which is closer to "base" 
position than aluminum and twisting it together with aluminum wire. The second 
invention is the carbon fiber composite wire twisted in the outermost layer. The third 
invention is the carbon fiber composite wire inside the twisted wire. 

According to the first invention, carbon fiber is coated with plastic, glass fiber, 
aluminum or metal which is closer to "base" position than aluminum, and carbon fiber . 
The carbon fiber is not exposed on the surface of the carbon fiber composite wire. 
Therefore, when the coated carbon fiber is twisted with aluminum wire, the aluminum and 
carbon fiber will not be in contact. Even if moisture is present, the aluminum elementary 
wire corrode or deteriorate. 

Next, the second invention offers an overhead power line which improves 
resistance to over-current from, for example, lightning. With copper, aluminum, or iron 
which were formerly used for overhead power lines, melting and cutting of the elementary 
wire and melting damage due to lightning occur often. Accordingly, when the overhead 
power line is covered with a materials which has a higher melting point iron (1535 C) (the 
highest from the above three materials), lightning-resistance of the overhead power line is 
improved compared to the former overhead power line. The duration of the over current 
is on the order of jis, so the heat conducted from the coating layer to the inner metal 
conductor is small, so melting damage to the inner conductor can be prevented. Also, 
since an overhead ground wire works like a lightning rod, its outermost layer needs to be 
electrically conductive. Its bulk electric resistance should be less than 100 jo. Q-cm. 

Therefore, in this invention, the material for the coated layer which satisfies the 
requirements for melting point and bulk resistivity is carbon fiber composite wire. 

Since the carbon fiber composite wire has low density, the power line will be light 
weight. Also, the carbon fiber is nickel plated, bonding between the aluminum and copper 
becomes better, and good carbon fiber composite wire can be obtained. 

(example of practice) 

In the following, this invention is going to be explained based on the examples of 
practice shown in the figures. 

Figure 1 is a section of one example of practice of an overhead power line 
according to this invention. Seven 3 mm aluminum wires (1) are twisted together, and 
then 13 carbon fiber composite wires (2) 2.7 mm in diameter are twisted on top. This 
carbon fiber composite elementary wire (2) is made by inserting carbon fiber with about 
10 ^im diameter into aluminum tube with 0.2 to 0.4 mm wall thickness to the Vf of the * 
carbon fiber about 70 to 80 %. The overhead power line of this example of practice is 
excellent with respect to lightning damage. 

Figure 2(a) is section of carbon fiber composite wire which is used in other 
examples of practice of overhead power lines according to this invention. Figure 2(b) is a 
section of overhead power line where the carbon fiber composite wire and aluminum wire 
are twisted together. The carbon fiber composite wire (11) consists of carbon fiber (12) 
covered by the main material (13) consisting of plastic, glass fiber, aluminum or metal 
which is closer to "base" position than aluminum and then coating the surface with a 
coating layer (14) consisting of plastic, glass fiber, aluminum or metal which is closer to 
"base" position than aluminum. An overhead power line was made by using this carbon 
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fiber composite wire (1 1) as the core and twisting aluminum wire (15) around it. In the 
overhead power line of this invention, corrosion and deterioration of aluminum wire can 
be prevented. 

(effects of this invention) 

As stated above, this invention consists of carbon fiber composite wire coated with 
plastic, glass fiber, aluminum or metal which is closer to "base" position than aluminum 
and twisted with aluminum wire. Therefore, it can prevent corrosion and deterioration of 
the aluminum wire. Also, by making the outermost layer from the twisted carbon fiber 
composite wire, it is much more lightning-proof. 

4. Simple explanation of figures 

Figure 1 is a section of one example of practice of an overhead power line 
according to this invention. Figure 2(a) is a section of carbon fiber composite wire which 
is used in other examples of practice of overhead power lines according to this invention. 
Figure 2(b) is a section of the example of practice. 

(explanation of numbers in figures) 

1,15: aluminum wire 

2, 1 1 : carbon fiber composite wire 

12: carbon fiber 

13: main wire material 

14: coating layer 

Applicant of the patent: Furukawa Electricity Manufacturing K.K. 
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